Transaction Report:
(Note: With the exception of the correction of typographical or spelling errors that could be a source of ambiguity, letters and reports are not edited. The original formatting of letters and referee reports may not be reflected in this compilation.)
1st Editorial Decision
Thank you for submitting your manuscript to the EMBO Journal. Your manuscript has now been seen by three referees and their comments to the authors are provided below. As you can see from these comments, the referees find the work potentially interesting, but they also raise many different concerns with the present analysis. I will not repeat all their individual points of criticism here, but the referees raise significant technical concerns, in particular with the biochemical analysis. Many important controls are missing and it is not clear how some of the biochemical assays have been carried out. In addition, the referees also indicate that further support for that SLR1 phosphorylation is important for its stability and activity is needed, by analyzing transgenic plants carrying appropriate SLR1 point mutations. Also concerns are raised regarding the characterization of a single el1 mutant and that the complementation assays have been done using the 35S promoter. Given the raised concerns and as it is unclear if theses concerns can be fully resolved as well as the experimental outcome, I can unfortunately not offer to commit to a revised manuscript at this stage and I therefore see not other choice but to reject the manuscript. However, because there is an interest in the work, I can offer that, if you are able strengthen the work considerably along the lines that the referees suggest, that we are willing to consider a resubmission. Further work to strengthen the genetic and biochemical work will be important in order for us to consider a resubmission. As a standard, we do not allow resubmission of rejected manuscripts, but can do so in this case. For resubmissions we consider the novelty of data at the time of resubmission and may, if needed, bring in new referee(s).
Thank you in any case for the opportunity to consider this manuscript. I am sorry we cannot be more positive on this occasion, but we hope nevertheless that you will find our referees' comments helpful.
Yours sincerely, Editor
The EMBO Journal REFEREE REPORTS xReferee #1 (Remarks to the Author):
In this manuscript the authors describe the molecular action of a casein kinase that was isolated based on an early flowering T-DNA insertion mutant from rice. Based on the mutant's phenotype, the author link the protein's function to that of the DELLA protein SLR1, which suppresses responses regulated by gibberellic acid (GA) in higher plants such as flowering and elongation growth. The authors propose a model whereby their favorite protein EL1 through phosphorylation activates the SLR1 repressor function by stabilizing SLR1, which normally is rapidly degraded in response to GA.
While the genetic work presented in the paper is in most places clear and consistent with the mode of action proposed in the paper, the biochemical work suffers from many weaknesses. Further and better support of the molecular events needs to be brought about to make this manuscript acceptable for publication.
In addition, the paper contains in places mistakes, omits information e.g. on experimental procedures or in the Figure legends Some major criticisms (other and all minor points not mentioned here): Figure 2B shows that EL1 is an active kinase with casein as a substrate using an uninduced and induced recombinant EL1 protein. A western blot should show the protein induction postulated by the experimental setting. A loading control is missing. SLR1 is mentioned and used as a control (lane 3) but it is unclear what type of control SLR1 is (a non-kinase control? do casein and SLR1 have the same molecular weight?). Figure 1D is too small to clearly show complementation of the mutant by the 35S overexpressors.
Supp. Figure 3A shows that wild type EL1 is not expressed in the el1 mutant. However, since the T-DNA insertion is at the end of the EL1 ORF, it may be that a functional kinase is made in the mutant from the mutant transcript. The primers used for RT-PCR may not be designed for amplification of the putative mutant transcript. This is even more important since only a single loss-of-function mutant allele is studied in the paper. Actin expression also appears to be altered in this mutant. Figure 2F shows a putative phosphorylation experiment where EL1 transcript levels are being correlated with a phosphorylation activity detected in plant protein extracts (in an in-gel kinase assay? using casein or SLR1 as a target?). Using uniconazole and GA treatments the authors observe expression changes of EL1 but these expression changes do not strictly correlate with the observed phosphorylation activity. How the authors can be sure that the observed band corresponds to a specific protein remains unclear (an in gel substrate? autophosphorylation?) and how do they explain the non-correlating activities? Figure 4A needs an expression control to make sure that the differences in interaction, which are not that clear in a comparison between the empty vector control and the experiment, are not due to expression changes. Figure 4B in vitro phosphorylation experiments require loading controls and western blot controls. Can SLR1 phosphorylation be distinguished from EL1 autophosphorylation? Figure 4C cannot be considered as a kinase experiment as judged by the authors. The western blot shows difference sin SLR1-YFP expression rather than differences in phosphorylation!? A CIP-reversible shift in protein migration may be the expected outcome of an altered protein phosphorylation.
The data shown in Figure 5 and any other type of work using the loss of function and the overexpression background would have benefited from a expression control western e.g. to rule out that overexpression transgenes have been silenced. Figure 6 (GFP images) cannot be judged as a serious attempt to quantitate changes in protein abundance due to changes in protein degradation. These images are by no means quantitative. A western blot of samples treated with GA and the protein biosynthesis inhibitor CHX is the accepted experimental standard.
Referee #2 (Remarks to the Author):
The manuscript describes function of rice EARLY FLOWERING1 (EL1) encoding a casein kinase I in SLR1 phosphorylation to negatively regulate GA signaling. This gene was isolated in a screening for early flowering mutants and found to encode a casein kinase I. Authors show that el1 mutants exhibit an enhanced response to GA and are more resistant to the inhibitor uniconazol. Biochemical characterization of EL1 shows that it is able to interact with SLR1 and specifically phosphorylates this DELLA repressor. Authors generated double el1 35S::SLR1 lines and provide convincing evidence for a role of this casein kinase I enzyme in GA response regulation by negatively regulating SLR1 activity and promoting degradation of this repressor, thus identifying this gene as a novel key regulator of GA signaling.
These results are novel and interesting and they merit publication. However, there are few issues that need to be addressed. 1) In LD conditions el1 flowers nearly at the same time as the wild-type. From this observation authors conclude that flowering of el1 is not modulated by photoperiod. Stated like this, the conclusion is misleading. el1 shows accelerated flowering under 12h (inductive) photoperiodic conditions but flowers as the wild-type under long-day conditions. That would mean that under SDs the el1 mutation potentiates SD promotion of flowering. Indeed, an enhanced expression of Hd1 appears to be observed in el1, confirming earlier floral initiation in this mutant (supp Fig 1B) . Hence, it cannot be stated that function of EL1 is photoperiod independent. 2) Results concerning regulation of EL1 expression/activity in response to GA are not very robust. ELI1 transcription appears to be suppressed by GA but only transiently. Also, increased levels of the EL1 transcript are not observed after uniconazol treatment. In Fig. 2E , analysis of shorter incubation periods are required to provide more convincing data on GA regulated expression of this gene. Likewise, in Fig. 2F effects of uniconazol treatment on EL1 kinase activity are very subtle and hard to believe compared to the GA effects. 3) el1 35S::SLR1 lines are much taller than 35::SLR1 lines. Noteworthy, this nicely correlates with reduced GA20 ox and increased GA2 ox expression in these lines, but whereas plant height of el1 35S::SLR1 lines is intermediate between WT and 35S::SLR1 lines, levels of expression of the biosynthetic genes are much changed compared to the wt. Does this mean that EL1 plays a major role in feed-back regulation of these genes, the el1 mutation rendering their expression insensitive to SLR1? This result would be worth to be discussed. 4) In Fig 4C , a prominent band is observed for WT plant extracts untreated with CIP which should also be observed in the extracts of untreated 35S:SLR1-YFP plants. A band of approximately the same size but a much weaker intensity is actually seen in these extracts but surprisingly, in WT extracts treated with CIP, intensity of this band does not change with the treatment which lets to believe that the assay lacks strong reproducibility. The antibody used to probe the blot is also not indicated. 5) Fig. 5A convincingly shows that the growth repressive effects of SLR1 are suppressed by el1. However, why are WT 35S::EL1 plants taller than el1 35S::EL1 plants? Similar lengths would be expected for these lines or even a taller phenotype for el1 35S::EL1 lines if complementation is only partial. 6) A model is postulated for differential regulation of SLR1 activity/stability as a result of phosphorylation on its N-or C-terminus. However, no experimental evidence is presented for such a regulatory mechanism. Mutation of the corresponding Ser residues to Ala or Glu would be required to prove this hypothesis. In consequence unless this evidence is provided, this hypothesis must be softened.
Minor points: In Fig.2A position of Ser/Thr protein kinase domain is not shown. In Fig.2B , Why is SLR1 used as negative control? Few misspellings are observed along the MS, i.e. predicated instead of predicted, derivation instead of deviation.
Referee #3 (Remarks to the Author):
Authors identified EL1 gene from rice by genetic screening of flowering mutants in Rice. Authors showed that EL1 encodes a Casein Kinase I, which phosphorylates a DELLA protein, SLR1. Authors concluded that the phosphorylation of SLR1 by EL1 is required for stability/activity of SLR1, suggesting the role of EL1 in the GA signaling. Authors provided both in vitro and in vivo evidences to support their conclusion. Overall, experiments are well planned and executed, providing an interesting regulator (EL1) on GA-signaling in rice. Although all these findings are potentially interesting, there are several questions to be addressed before publication. "Correspondingly, biochemical assays showed that the phosphorylation activity of EL1 is suppressed under GA treatment and stimulated under treatment with uniconazole (1 µM), a GA biosynthesis inhibitor ( Figure 2F ), indicating that EL1's activity is regulated in a GA-dependent manner."
It is puzzling to figure out how the authors did this experiment. Is this an in vitro assay using recombinant protein with described treatments? Or did authors purify EL1 protein with described treatments? I could not find any explanation on this.
Fig. E
Although, authors showed transient decrease in EL1 transcripts by RT-PCR, I could not find any discussion or interpretation of the data other than "The results showed that EL1expression was evidently suppressed by GA after a 1-h treatment (10 µM GA3) and declined to a minimal level after a 3-h treatment" But EL1 transcripts increase after 8 hours. No explanation on this. "Interestingly, either the N-or the C-termini of SLR1 can be phosphorylated by EL1 ( Figure 4B , lower panel), which is consistent with the presence of the predicated phosphorylation sites at S196 and S510 and suggests that EL1 may differentially regulate SLR1 by phosphorylating its N-or Ctermini." Also, author noted "These findings indicate that phosphorylation by EL1 is crucial for SLR1 stability at the N-terminus, SLR1 activity at the C-terminus, and the regulation of GA responses ( Figure 6C )."
Authors only separate phosphorylations at N-t and C-t in their in vitro experiments (EL1 can phosphorylates both N-t and C-t). There is no evidence to separate stability and activity of SLR1 in the author's experiments. Thus, to warrant such a model, experiments using point -mutated SLR1 proteins in transgenic plants (N-t phosphorylation site and C-t site) will be necessary.
5. It is a bit worrisome that authors reported only one allele of el1 mutant and the complementation is done with ectopic expression by 35S promoter (which caused additional phenotypes). Additional alleles or complementation with its own promoter will be necessary.
Unfortunately, much of data generated by authors are poorly interpreted or discussed. Extensive rewriting would be helpful to improve the manuscript.
Resubmission Received -point-by-point response to original referees 11 February 2010
Referee #1 (Remarks to the Author):
In >response> Thanks for the comment. To make the results clear, the Arabidopsis kinase protein AtPIP5K9 has been used as the kinase assay control, and BSA was used as the substrate control. The result showed that EL1 is indeed an active casein kinase I, and does not with activity of autophosphorylation (new Figure 2B , middle, right). In addition, western blot has been performed to confirm the similar loading of protein (new Figure 2B , left) Figure 1D is too small to clearly show complementation of the mutant by the 35S overepxressors. >response> According to the comment also by other reviewer, we have performed the complementation study by using the EL1 native promoter. This is the main reason for the relative long time of submission as rice transformation and getting two generations of transgenic rice plants took almost 1 year. Anyway, we can present the solid results of complementation results, and complementary expression of EL1 recover the flowering time of el1 (new Figure 2F) .
Supp. Figure 3A shows Figure 2A ) was employed to check the EL1 expression in the el1 mutant. The qRT-PCR analysis showed that EL1 is absolutely deficient in the mutant (new Figure  2E) . Figure 2F shows >response> Thanks for the comment. As the EL1 antibody is not available to check the EL1 protein, it is not possible to confirm the band in the previous Figure 2F . However, the new experiment (new Figure 2B ) confirmed there is no auto-phosphorylation of EL1. To avoid the confusion, we suggest removing the previous 2F. Figure 4A needs an expression control to make sure that the differences in interaction, which are not that clear in a comparison between the empty vector control and the experiment, are not due to expression changes. >response> We are sorry for not describing the experimental details. As it was usually done in previous studies, the assay was performed by randomly selecting of 10 different clones in each experiment, and the average of assay was presented. The relevant section has been revised.
Figure 4B in vitro phosphorylation experiments require loading controls and western blot controls.
Can SLR1 phosphorylation be distinguished from EL1 autophosphorylation? >response> Thanks for the comment. By using BSA as the substrate control, we showed that EL1 can't phosphorylate BSA and conclude that EL1 can't auto-phosphorylation (new Figure 2B , right). In addition, western blot was performed to check the loading of EL1 and control protein (new Figure  4B , left).
Figure 4C cannot be considered as a kinase experiment as judged by the authors. The western blot shows differences in SLR1-YFP expression rather than differences in phosphorylation!? A CIPreversible shift in protein migration may be the expected outcome of an altered protein phosphorylation.
>response> Thanks for the comment. We have repeated the western blot analysis and result showed that there was only one band of the SLR1-YFP protein (new Figure 5A) .
The data shown in Figure 5 Fig 1B) . Hence, it can not be stated that function of EL1 is photoperiod independent. >response> Thanks for the comment. The reason we conclude the photoperiod independence of el1 is that at both normal (12h) and LD (13.5) conditions, the heading time of el1 is earlier than WT ( Figure 1C , statistical analysis using a heteroscedastic t-test indicates the significant difference (*, p<0.05, n=10). If el1 flowers at the same time as the WT in LD conditions, that will indicate the photoperiod independence of el1. Figure 3A) . We agree that previous 2F is kind of subtle and remove the figure.
2) Results concerning regulation of EL1 expression/activity in response to

3) el1 35S::SLR1 lines are much taller than 35::SLR1 lines. Noteworthy, this nicely correlates with reduced GA20 ox and increased GA2 ox expression in these lines, but whereas plant height of el1 35S::SLR1 lines is intermediate between WT and 35S::SLR1 lines, levels of expression of the biosynthetic genes are much changed compared to the wt. Does this mean that EL1 plays a major role in feed-back regulation of these genes, the el1 mutation rendering their expression insensitive to SLR1? This result would be worth to be discussed.
>response> Thanks for the great suggestion. Following sentence has been supplemented in the discussion section: "In addition, it is worth to notice that the el1 plants expressing SLR1 are much taller than WT plants expressing SLR1, which nicely correlates with the reduced GA20ox2 and increased GA2ox3 expression in the corresponding lines. However, observation of plant height ( Figure 5B ) showed that el1 plants expressing SLR1 is intermediate between WT and WT plants expressing SLR1, and levels of expression of GA20ox2 and GA2ox3 are much changed compared to the WT. This may suggest that EL1 plays a major role in feed-back regulation of the GA biosynthetic genes."
4) In Fig 4C, a prominent band is observed for WT plant extracts untreated with CIP which should also be observed in the extracts of untreated 35S:SLR1-YFP plants. A band of approximately the same size but a much weaker intensity is actually seen in these extracts but surprisingly, in WT extracts treated with CIP , intensity of this band does not change with the treatment which lets to believe that the assay lacks strong reproducibility. The antibody used to probe the blot is also not indicated.
>response> Thanks for the comment. To clarify and confirm this, we have performed the western blot analysis. The result showed that there is only one band at the SLR1-YFP position (new Figure  5A , same for Figure 5E ). There is no significant difference of SLR1-YFP level in el1 or WT. Antibody again GFP is used to check the level of SLR1-YFP protein, which has indicated in the legend of Figure 5E . Fig. 5A >response> According to the suggestion, we have constructed the new vector using the EL1 native promoter to drive the EL1 full-length cDNA for complementation studies. The results showed that expression of pEL1::EL1 could rescue the EL1 transcriptions (new Figure 2E ) and phenotype (new Figure 2F ). This is also the main reason for the relative long time of re-submission as rice transformation and getting two generations of transgenic rice plants took almost 1 year. >response> Thanks for the suggestion. We have performed the point mutation based on the predication of candidate phosphorylation sites. The point mutation includes: Ser196 and Ser510 to Ala (which results in the suppressed phosphorylation of these sites), or to D (short for Asp, which results in the constitutive phosphorylation of these sites). The corresponding constructs were transformed into rice and confirmed transgenic plants were used for analysis (these also took quite a long time). qRT-PCR analysis on the expression of GA biosynthetic genes showed that, after GA 3 treatment (100 µM, 1hr), expressions of GA20ox2 and OsGA3ox2 were decreased in WT plants overexpressing mutated SLR1m-YFP (S196A, S510A, and S196A/S510A), revealing the enhanced GA responses. On the opposite, the expressions of GA20ox2 and OsGA3ox2 were increased in WT plants overexpressing mutated SLR1m-YFP (S510D, S196D/S510D), revealing the suppressed GA responses. This evidently confirmed the critical role of phosphorylation of SLR1 on its negative effects in GA signaling, indicating that phosphorylation by EL1 is crucial for SLR1 stability at the N-terminus, SLR1 activity at the C-terminus, and hence the regulation of GA responses ( Figure 6B ).
5)
Minor points:
In Fig.2A position of Ser/Thr protein kinase domain is not shown. >response> This has been added according to the suggestion. In Fig.2B , Why is SLR1 used as negative control? >response> In the previous version, we want to know if SLR1 could be auto-phosphorylated. This result has been replaced by the new results. Few misspellings are observed along the MS, i.e predicated instead of predicted, derivation instead of deviation. >response> Many thanks for this and we are sorry for the misspelling. The manuscript has been thoroughly checked to correct the misspellings. Figure 2F ), indicating that EL1's activity is regulated in a GAdependent manner."
>response> The experiment was perform by using the total plant proteins. However, as the EL1 antibody is not available to check the endogenous EL1 protein, we can't confirm the band is EL1. To avoid of the confusion, we suggest removing the previous Figure 2F . This is also the main reason for the relative long time of re-submission as rice transformation and getting two generations of transgenic rice plants took almost 1 year.
Unfortunately, much of data generated by authors are poorly interpreted or discussed. Extensive rewriting would be helpful to improve the manuscript. >response> The manuscript has been thoroughly rewritten to improve the discussion. However, I look forward to working with you and other reviewers on further editing the manuscript for final publication.
2nd Editorial Decision 10 March 2010
Thank you for submitting your manuscript to the EMBO Journal. This submission is a resubmission of MS 70504 that was rejected after review in 2009. I asked the original three referees to review the revised version and I have now received their comments. Both referees #2 and 3 find the manuscript improved and support publication in the EMBO Journal. Referee #1 still has outstanding concerns regarding some of the biochemical data. Some of these should be fairly easy to address. Given the comments on your manuscript, I would like to ask you to respond/address the remaining concerns in a final round of revision.
When preparing your letter of response to the referees' comments, please bear in mind that this will form part of the Review Process File, and will therefore be available online to the community. For more details on our Transparent Editorial Process initiative, please visit our website: http://www.nature.com/emboj/about/process.html Thank you for submitting your manuscript to the EMBO Journal.
Yours sincerely,
Editor
The EMBO Journal
REFEREE REPORTS
This manuscript describes the proposed role of a casein kinase, which was identified based on the mutant's early flowering time phenotype, in GA-promoted flowering time regulation. The authors perform a number of genetic experiments which all lead to the conclusion that the casein kinase EL1 can suppress the phenotypes induced by the overexpression of the DELLA protein SLR1. As such this paper presents a decent and interesting set of novel data.
A major and certainly critical weakness of the manuscript, also in its revised form, is the lack of sound biochemical data:
a. Using a prediction algorithm, the authors identify SLR1 as a phosphorylation target of EL1. Such an approach may not be as reliable as a determination of phosphorylation sites, here in SLR1, by mass spectrometry.
b. The SLR1-EL1 phosphorylation hypothesis is substantiated by an in gel kinase assay that shows that SLR1 as well as N-and C-teminal fragments of the protein can be phosphorylated by EL1. This experiment (Fig. 4B ) is difficult to interpret since the way the experiment is performed should not result in the apparent changes in EL1 migration that are obvious in this Figure. c. The quantitative nature of the yeast two-hybrid interaction (Fig. 4A) is also hard to judge in the absence of a western blot showing that similar protein amounts are expressed in the yeasts.
d. The consequence of the EL1 mutation on SLR1 stability as judged by fluorescence microscopy and western blot is possibly misinterpreted (Fig. 5E ). No evidence is provided that the fluorescence microscopy is performed in a quantitative manner, the subtle differences in the western blot may be a gel-to-gel difference.
e. The transgenic experiments with different mutant SLR1 forms should be supported by phosphorylation experiments that should aim at showing that mutant SLR1 is not as efficiently phosphorylated as the wild type.
f. The specificity of the p-threonine antibody to detect serine phosphorylation should be supported by a control western blot that shows that the antibody possesses this specificity.
The manuscript describes isolation of the rice mutant EARLY FLOWERING1 (EL1) which encodes a putative casein kinase I whose expression is suppressed by GA treatment. el1 mutants were found to be taller than WT plants, to exhibit an enhanced response to GA and a suppressed response to the inhibitor uniconazol, which brought the authors to test whether SLR1 is a target for EL1 kinase activity. In the manuscript it is shown that EL1 is in fact able to interact with SLR1 in yeast twohybrid assays and that this protein can specifically phosphorylate the SLR1 repressor in in-gel kinase assays. Authors show that el1 mutation suppresses the dwarf phenotype of SLR1 overexpressing plants and enhances GA-mediated SLR1 degradation, evidencing a negative role for this kinase protein in GA signaling. Two phosphorylation sites (Ser196 and Ser510) were predicted by computational analyses in the SLR1 protein and authors show in this work that mutation of either of these residues to Ala results in significantly enhanced GA signaling while mutation of Ser510, or both Ser residues, into Asp causes suppressed GA signaling. These results unequivocally support the importance of phosphorylation in these residues for SLR1 repression function thus providing evidence for an important regulatory role of EL1 in SLR1 phosphorylation to modulate GA responses.
This revised form is strongly improved with respect to the previous version. Biochemical evidence for specific EL1 phosphorylation activity on SLR1 has been much strengthened and unequivocal genetic data on the role of EL1 kinase activity in SLR1 regulation is now presented. Therefore, the manuscript deserves publication although it would require still some minor editing work to improve English.
None. Response> There is probably few misunderstanding here. The 3 bands (*) showed in Figure 4B are all for EL1 and there is no protein migration. The different positions of bands are simply due to that they are not in the same gel.
c. The quantitative nature of the yeast two-hybrid interaction (Fig. 4A) is also hard to judge in the absence of a western blot showing that similar protein amounts are expressed in the yeasts. Response> Thanks for the comments. We will repeat the assay and perform the western-blot as same time to confirm that similar proteins were used in the assay. As shown in the new version of Figure 4A , the results can be repeated under the same similar amounts of proteins used.
Response> Previously there were many reports using the fluorescence microscopy to analyze the protein degradation (Itoh et al., 2002; Fu et al., 2003; Achard et al., 2007) . Under the same detection parameters, it is possibly to detect the change of protein levels and the fluorescence intensities of different images are comparable. We used same parameters during the observation at the first submission, however, to confirm this, we performed the western blot (with all proteins in the same gel) during the revision (the experiment was repeated once). Although we think the result is convincing, we will repeat the western-blot experiment again to satisfy the reviewer. As shown in the new version of Figure 5E , the degradation of SLR1 is evidently stimulated starting from 0.5-1 h after GA treatment under el1 background, confirming the results. Wada et al. (2005) used this antibody to check the serine phosphorylation, and results showed the antibody is specific. We thus use the p-threonine antibody to detect the serine phosphorylation. In addition, BSA was used as a negative control and the molecular mass of band fits our prediction. This indicates that the antibody is working. 
